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Given the current financial climate there is an ever-
increasing need to substitute drug treatments to optimize
expenditure. A closer examination of the beliefs surround-
ing when substitution is appropriate led a group of Euro-
pean healthcare experts to argue that in some cases these
beliefs may be unfounded and that guidelines are needed
for clinical practice.

Can patients’ needs be balanced
against the drive for cost
containment?

The need to manage and minimize costs is increasingly
important for healthcare systems across the world. Generic
substitution is already used widely throughout Europe
and payers are increasingly looking towards therapeutic
substitution to make additional savings (see Table 1 for
definitions). These are valid methods for containing costs,
particularly for conditions such as cardiovascular disease,
where large numbers of people need to be treated in the
best possible way to minimize disease burden. However,
when switches of medication are driven purely on eco-
nomic grounds, there may be potential conflicts between
the needs of the healthcare provider and those of indi-
vidual patients, and this may impact on patients’ safety
and treatment outcomes.

The Therapeutic Substitution Consensus Group com-
prises a number of European experts in clinical pharmacol-
ogy, clinical cardiology, medico-legal practice, bio-ethics,

payer/policy practices and health economics. A consensus
was drawn on a robust approach to the development of
best practice that would meet the needs of all interested
parties. It is accepted that certain types of products are not
considered for therapeutic substitution and biosimilars are
outside the scope of this viewpoint.

A number of factors need to be
considered prior to implementing
a substitution

Current policies on substitution are shaped by payers
and budget holders, who by necessity have had to
focus more on population, rather than individual, cost/
benefit, although policies advocating increased patient
choice make such policies more difficult to draft. There is
increasing emphasis on the identification of opportunities
for therapeutic substitution of branded medicines, though
there are few measures in place to help payers ensure that
they do actually save money above and beyond the initial
cost of the drug.

Ethical considerations reflect the dichotomy between
the needs of cost-driven policies of generic/therapeutic
substitution and the concurrent requirement to champion
the needs and interests of the patient.The following broad
considerations were identified: Who makes, and who
should make, decisions about generic and therapeutic
substitution? What unpalatable truths may need to be
faced in order to have an honest discussion (e.g. there has
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to be a realistic acceptance of the limited resources of any
healthcare system)? How should we act when we have
new evidence?

The premise on which generic substitution rests is that
the substituted drug is equivalent to the original drug.
However, there are documented examples where pharma-
cological variations exist, even between originator and
generic formulations and between different generic for-
mulations of the ‘same’ drug [1, 2]. Although two formula-
tions may be considered bioequivalent at a population
level, individuals may fall outside of this range with some
receiving higher or lower doses than expected [3, 4], irre-
spective of the manufacturer – branded or generic. These
differences may be compounded by other factors, such as
age, co-morbid conditions, concomitant medication and
disease status, none of which are normally considered in
bioequivalence studies [5]. There are some examples
where differences in excipients and formulation quality
(including changes in a brand’s manufacturing line) can
affect clinical efficacy and the occurrence of adverse
events in patients [6–8]. These factors are more obvious in
the case of therapeutic substitution where a different drug
is assumed to have the same effect.

Whereas payers monitor the effects of generic/
therapeutic substitution through economic analyses, cli-
nicians may be more aware of negative effects, such as
reduced efficacy and/or compliance or increased side-
effects. Hypertension was selected as an example for con-
sideration by the group due to the large number of
antihypertensive drugs in several different classes, in both
branded and generic forms. Clinically, assumptions of an
overall class effect may lead to unsuitable therapeutic
substitutions in patients with a co-morbidity or previous
intolerance. As most patients do not reach their blood
pressure target, it is critical that substitution policies do
not increase the effect of any of the contributing factors,
including: non-adherence to drug therapy, the use of less
effective drug combinations or an increase in unwanted
side effects due to the switch [9–11]. In chronic diseases,
patients may be confused by repeated formulation
changes following generic substitution; this highlights
the need for good patient counselling from pharmacists.

The prescriber is required to obtain the patient’s
informed consent to any medication. In order for informed
consent to be valid, the patient must have mental capacity
(competency) to make the decision in question, and the
said decision must be voluntary and free from coercion. In
addition, the patient must be properly informed; they must
be told about the benefits of the treatment, any alterna-
tives and must be made aware of the material risks. A risk
can be said to be material if a reasonable person in the
patient’s circumstances, if warned of the risk, would be
likely to attach significance to it.

Where a clinician cannot confirm equivalence there
are inherent problems for informing patients about the
precise risks, benefits and quality of the medicinal prod-
ucts. It should be remembered that the prescriber may
be accountable if a drug has an additional unexpected
or unwanted effect even if the adverse event is due to
a switch performed post-prescription and without the
clinician’s specific knowledge.

There are few prospective studies assessing potential
additional risks associated with substitution and there are
no established protocols by which switching is monitored
or assessed. This may make it difficult to know whether
the money saved on the initial drug will still be saved as
treatment outcomes on the substituted drug become
apparent.

Recommendations for defining best
practice in generic and therapeutic
substitution that meet the needs of
all stakeholders

The solution to this issue requires a definition of ‘best
practice’ for both generic and therapeutic substitution.
Any such guidelines should reflect the very real need to
manage and minimize costs at the same time as being
transparent and supported by sufficient evidence. This
section outlines the key points that any best practise
guidelines should address.

1 Defining generic and therapeutic substitution
• Generic and therapeutic substitution may be regarded

as two separate processes and so there should be best
practice guidelines for both.

2 Equivalence
• The assumption that ‘bioequivalent’ generic drugs are

therapeutically equivalent may not always be correct in
limited cases.

• Evidence regarding equivalence should be publicly avail-
able from all manufacturers and made transparent.

• All regulatory bodies should apply the highest quality
standards equally across all generic and branded drugs.

3 Governance
• There should be a clear policy for the processes of

generic and therapeutic substitution.

Table 1
Definitions of generic and therapeutic substitution

• Generic substitution occurs when a different formulation of the same
drug is substituted. All generic versions of a drug are considered by
the licensing authority to be equivalent to each other and to the
originator drug.

• Therapeutic substitution is the replacement of the
originally-prescribed drug with an alternative molecule with assumed
equivalent therapeutic effect. The alternative drug may be within the
same class or from another class with assumed therapeutic
equivalence.
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• It is good practice for representatives from all interested
parties to be involved in the development of policies.

• Pharmacy-led initiatives should be implemented with
the awareness of the prescriber.

4 Best practice
Best practice guidelines are required for both generic

and therapeutic substitution policies. These should cover
the need for:

• Transparent decision-making criteria that are accessible.
• Clinician awareness and agreement.
• Patient awareness and informed consent.
• Sufficient rationale or economic evidence to support the

proposed substitutions (whether at initiation of,or during
existing,treatment) must be made readily available to the
public, especially when cost is the major driver.

• Due consideration to be given to all factors in healthcare
systems and society, and not simply the headline drug
cost.

• Improved analysis of generic products as recommended
in the recently upgraded bioequivalence guidance from
the European Medicines Agency [12].

5 Education
• Patients should be given better information than they

currently receive, including the incidence of any side
effects.

• Patients should be given details of any treatment
alternatives.

• The role of the pharmacist and other healthcare pro-
fessionals in delivering patient information should be
expanded.

What needs to happen next?

This viewpoint was written to raise awareness about some
of the potential challenges that face payers, clinicians and
pharmacists in the delivery of best quality healthcare
which maintains the patient’s interests.The panel provided
key inputs concerning the main issues and formally recog-
nized the need to develop best practice guidelines. The
process of substitution is based upon accepted beliefs and
the challenge for group members will be in persuading
people to audit their current practices.

Competing Interests

AJ has been, and is, a consultant for, and owns stocks in,
several pharmaceutical and biotech companies. RA has
‘expert consultant’ activities for several pharmaceutical
and devices Industries. He is also acting as speaker in sym-
posia organized or sponsored by Industries and received
funds for specific research from Industries. BD has served
as consultant and had speaking engagements to pharma
companies marketing cardiovascular drugs and has been

compensated for travel and time spent on research and
lectures. KH provides training and education services to
the healthcare sector. She regularly speaks at conferences
and industry events around the world. Some of these
events are sponsored by pharmaceutical companies,
others by the NHS, regulatory bodies, professional organi-
sations and private healthcare providers. She is a practising
healthcare lawyer at RadcliffesLeBrasseur solicitors in
London. She is also Managing Director and Senior Trainer
of InPractice Training (GCS Training Limited) in which she
also has shares. As an academic researcher in bioethics DAJ
has sometimes attended conferences which have been
supported by pharmaceutical or biotech companies and
occasionally been paid for speaking at such conferences.
DAJ has only accepted such invitations when they have
not placed any restriction on what was to be said or what
was subsequently to be published. JJ serves as a speaker/
participant in advisory boards and received research
funding from Novartis, Sanofi–Aventis and Abbott. GAM
has received consulting and lecturing fees from Daiichi–
Sankyo, Takeda, MSD, Novartis. MS provides a consultancy
service to various pharmaceutical companies and others
who do business with the NHS.This is confined to strategic
and planning advice on relationship management and
product focussed business strategies. MS is also engaged
on activities through the NHS Alliance and privately that
develop NHS Strategies and works directly with the
Department of Health and other NHS bodies. PS has
received honorarra and reimbursements from pharmaceu-
tical companies including Boehringer and Novartis. EAR
has received fees for speaking from Sankyo, Novartis,
Menarini, Bayer, Recordati and Boehringer. EAR has also
received funds for research from Recordati, Novartis and
Ministry of Health. EAR has received fees for consulting
from Sankyo and Novartis.

The contributors are from a wide cross-section of pro-
fessions and all are highly qualified in their particular
area, which is involved in the provision of healthcare. This
viewpoint was initiated by Professor Johnston and funded
by Novartis Pharma AG although the Consensus Group
members independently led the development and approval
of the viewpoint. The contributors would like to thank Sandie
Lowery, Manu Field and Karen Wilson-Smith, who provided
editorial support during the development of this manuscript.

REFERENCES

1 Meredith PA. Potential concerns about generic substitution:
bioequivalence versus therapeutic equivalence of different
amlodipine salt forms. Curr Med Res Opin 2009; 25: 2179–
89.

2 Thomas K, Koelwel C, Machei U, Färber L, Göpferich A. Three
generations of cyclosporine A formulations: an in vitro
comparison. Drug Dev Ind Pharm 2005; 31: 357–66.

Viewpoint

Br J Clin Pharmacol / 72:5 / 729



3 Pouwels MJ, Hooymans PM, van der Aa GC, Gribnau FW.
Comparison of steady-state serum concentrations of digoxin
in tablets (Lanoxin) and capsules (Lanoxicaps) in the elderly.
DICP 1991; 25: 1043–6.

4 Carter BL, Noyes MA, Demmler RW. Differences in serum
levels and responses to generic verapamil in the elderly.
Pharmacotherapy 1993; 13: 359–68.

5 Kesselheim AS, Misono AS, Lee JL, Stedman MR,
Brookhart MA. Clinical equivalence of generic and
brand-name drugs used in cardiovascular disease. A
systematic review and meta-analysis. JAMA 2008; 300:
2514–26.

6 Tayrouz Y, Ding R, Burhenne J, Riedel K-D, Weiss J.
Pharmacokinetic and pharmaceutic interaction between
digoxin and Cremophor RH40. Clin Pharmacol Ther 2003; 73:
397–405.

7 Wandel C, Kim RB, Stein CM. ‘Inactive’ excipients such as
Cremophor can affect in vivo drug disposition. Clin Pharm
Ther 2003; 73: 394–6.

8 Gomez Y, Adams E, Hoogmartens J. Analysis of purity in 19
drug product tablets containing clopidogrel: 18 copies
versus the original brand. J Pharm Biomed Anal 2004; 34:
341–8.

9 Lindgren-Furmaga EM, Schuna AA, Wolff NL, Goodfriend TL.
Cost of switching hypertensive patients from enalapril
maleate to lisinopril. Am J Hosp Pharm 1991; 48: 276–9.

10 Stafilas PC, Sarafidis PA, Lasaridis AN, Aletras VH, Niakas DA.
An economic evaluation of the 2003 European Society of
Hypertension-European Society of Cardiology guidelines for

the management of mild-to-moderate hypertension in
Greece. Am J Hypertens 2005; 18: 1233–40.

11 Murawski MM, Abdelgawad T. Exploration of the impact
of preferred drug lists on hospital and physician visits
and the costs to Medicaid. Am J Manag Care 2005; 11:
SP35–42.

12 European Medicines Agency. Guideline on the investigation
of bioequivalence. Effective from August 1st 2010. Available
at: http://www.ema.europa.eu/docs/en_GB/document_
library/Scientific_guideline/2010/01/WC500070039.pdf (last
accessed 3 June 2011).

CORRESPONDENCE
Professor Atholl Johnston, Barts and the London School of
Medicine and Dentistry, Queen Mary University of London,
Charterhouse Square, London EC1M 6BQ, UK.
Tel.: +44 020 7882 3404
Fax: +44 020 7882 3408
E-mail: A.Johnston@qmul.ac.uk

RECEIVED
8 February 2011

ACCEPTED
8 February 2011

ACCEPTED ARTICLE
12 April 2011

Viewpoint

730 / 72:5 / Br J Clin Pharmacol


